GABAA receptor subunit expression and sensitivity to ethanol.
Ethanol has been demonstrated to potentiate GABAergic mechanisms in several different cell types and also appears to be active on GABAA receptors in specific brain regions. By expressing brain mRNA and cloned GABA receptor subunits in Xenopus oocytes, we have investigated the requirements for ethanol modulation of the GABAA receptor. Using hybrid arrest techniques, the GABA receptor subunits alpha 1, beta 1, gamma 1, gamma 2S+ gamma 2L, gamma 2L and gamma 3 were individually prevented from expressing. None of these treatments altered potentiation by pentobarbital, the gamma 2S+ gamma 2L and gamma 2L reduced diazepam potentiation, however only the gamma 2L hybridization reduced ethanol sensitivity. By expression of cloned GABA subunits the effects could be reproduced by comparing ethanol sensitivity of alpha 1 beta 1 gamma 2S and alpha 1 beta 1 gamma 2L. The gamma 2L is an alternatively spliced variant of gamma 2 containing an extra eight amino acids bearing a consensus site for phosphorylation by protein kinase C. By using in vitro mutagenesis techniques, alteration of key residues in the phosphorylation site prevented ethanol modulation of the receptors containing mutant gamma 2 subunits. These results suggest that phosphorylation of a site on the gamma 2L subunit can alter the modulatory effects of ethanol on GABAA receptors containing this subunit.